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(57) Abstract 

A method for conveniently detecting whether or not a DNA to be tested encodes a peptide with nuclear transportability, which 
comprises transferring, into an eukaryotic host having in its nucleus a promoter region activated when a transcription factor binds thereto and 
a reporter gene whose expression is induced by the promoter region, a DNA obtained by fusing a DNA encoding the above-mentioned 
transcription factor from which the nuclear transportability has been eliminated with the DNA to be tested and then detecting the expression 
of the reporter gene; and a method for completely and efficiently isolating a DNA encoding a peptide having the nuclear transportability, 
which comprises isolating the DNA to be tested from the cells showing the expression of the reporter gene. 
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mm 

t ^ -5 E e> # ^ tc a g ;t ni^ 1$ o i: # X. ^ n ^ o 

tzW^W^^ (Lichtsteiner, S., Proc. Natl. Acad. Sci., 1993, 90: 9673-9 
677) . mmmthmkW.fWmz'm^LX\^h (Sanz, L., Mol. Cell. Biol., 
1995, 15: 3164-3170; CLONTECHttSi, MATCHMAKER One-Hybrid System) . ttz 
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Hybrid Systemj (.Gyuris, J., Cell, 1993, 75: 791-803; Golemis, E. A., Cu 
rrent Protocols in Molecular Biology [John Wiley & Sons, Inc.], 1996, Ch. 

20.0 and 20.1) li. mz^^izw^t ^zttm^tix^.^^^ y^^'^^n^^^ 
h (Bait) i:LTfflv^'2)::i:^3ct 'X r^^m^z. y ^^^nt^mmth^ 

>/^^K^=i- Yt^cMk^:^^ 'j— ->yT?)C i:!iqIn^-Cfe^*5 (Jordan, 
K. L., Biochemistry, 1996, 35: 12320-12328) . iifgfi^iC. m^^(Dmi\^\'^ 

t'&l^o ^tz. lim^z^^t^Zht^'mf^tiXi^h^y^^^m.-^^^ V (Bait) 

o- h*t--2)cDNA^^;i"^I^LT L^o nlH^'t4A5??St-^o CCDfci^.f^aiLtcDNA*5 

'ii'P.-Cfe^o ^Tz. rTwo-Hybrid Systemj (i^ >/-;^MPBl®fi3Sftffl=&fQ^it L 
Tl^-5?tto^ X^"J-->^'T-ff ^tLT < 1^ (Bait) (cfflv^fc^> 

^■^ ^ ^ i: laSftffl -r S "Jfj^fl^^S) i) ^ > /•^ ^ ^ t- PS^$ tit L ^ 9 ^ V ^ ^ Pp^ 

f^^-r^^mm^^Mmtii^oymti-^m^izt^iiWixmmL. m^btitz^y 

^SffTjcA^ofc (Ostrowski, J., J. Biol. Chem., 1994, 269: 17626-17634) o 



.r • 
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ALs sgU:^'-^-iif5?®^?i0t^m^tT^feo ^ifellfeDNAi: LT^^^ 
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M(DX^ ^)--y'^^n-orzo cDNA^ 7'^ ij -CD^" tlfc 

cDNA(D -9 Git^ ©cDNA© < (ilg^tf -r ^ i: % X. ti ^ ^ > ^ ^ ^ S 13 - 

( 1) -fg^^Tng^^f L^cl>'l5¥E^<&=i- h-ri>DNA^^^f^DNAi;CDl!^DNA^s 
tm-^-^l-t^^^ L P^iifSt* <b ^K^ru^-^ -^tm ct Z>lg 7* o ^- ^ - 

(2) ^^^f^g^^f&o^^s^^^ >immi'y^'i-)\^s rnkt^-^Y^-^y. 
^i.uuwi^'niitY y^^tsWi^^y^^^nx^^. (i) {3^Bmo;^v4s 

[i^{crSM^ni)7*D^-^-Sli|i4*^ ;d-^U-^-iB?'J<S:LexA0:t^U-^5'- 

sa^'jicii^LfcGALijie^cDrp^-^-fitio-e^^s (i) izEmoy^ik. 

(4) Ig^^^^Tv^'rf-^l'A^K^iJ*^ : 5 {ClBHO/' ^ 7^iil?^iJA^6 7d:?)^7*5^ 
KT-^^. (3) {clB«fi©^^, 

fei). (1) ~ (4) (D\<^tMHztmcDy5m. 

(6) ^i^^ffig<&«t^(^l^!|s¥S^^=I-^'■r§DNAi: t^^^^DNA i: (D 14 ^DNA ^ . 



wo 98/49284 PCT/JP98/01936 



ioJ;l>'e¥?St4fb H/^ >^atfi4a^>^'^^KT^^^ (6) {i!2i6<^;^v£x 

( 9 ) m^^Wi'ry ^'i-)imivm^ : 5 icnsmoT-^ ^mMmt^^tah^r^^ 

KT-Sb^s (8 ) {zmm(Di5m. 

(10) L/:t<-^-iafi^A5LEU2;fe<i:t>'/tfc{i/?-:y^^ h v ^*-4f ©ilfe^ 
T'fei)x (6) ~ (9) cOl^-rn*^t3!Bm©7affi^ 

(12) |g;^ffng^«L^=el>$£¥ll^A\ mvmi "P' i- ^ Mk^^ hV-f 

(14) m\^^n^y':^'i-)\^*'Mm^^ ■. s iziaij©"?' ^ yigia^|J*^?)^c^'^7• 
^KT-$>s^ ( 1 3) {liatg©-^^'^-. 

(15) (D^g^tft^^^U^^V^$E¥S?^=3-h'-r^DNA(3^^Lfc^Sf^DNA© 
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5. (15) (cHBIijco^Jr'y 

(18) m^mniy^i-^i^mmm^ s^zmmoy^ymimt^ibtji^^y 

^h'T-fe?.s ( 1 7) {C|5il©^>;/ 

(19) U4<-^-jie^7i™2:fcJ:i;^/^fe{iy5-:tf7^ h v^'-- tr•^DigfE-7- 
-e^i>. (15) ~ (18) (D\.\rM^izmm<D^y 

izmt^o 

:^:fgQ;3{ciot^T ^m^nm^^ Ltji^^m^m^j (Dmmzm^^^ti^^mmi^ 
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X^tiimizmmitrjiK^ m^lt. GAL4 (Giniger, E., Cell, 1985, 40: 767-7 
74). p53 (Chumakov, P. M. , Genetika, 1988, 24: 602-612). GCN4 (Hinnenbus 
ch, A. G., Proc. Natl. Acad. Sci., 1984, 81: 6442-6446). VP16 (Triezeneb 
erg, S. J., Genes. Dev., 1988, 2: 718-729). RelA (Nolan. G. P., Cell, 19 
91, 64: 961-969). Oct-1 (Strum, R. A., Genes. Dev., 1988, 2:1582-1599). 
c-Myc (Watt, R. , Nature, 1983, 303: 725-728). c-Jun (Angel, P., Cell, 1 
988, 55: 875-885). MyoD (Write, W. E., Cell, 1989, 56: 607-617) tj; i:<&^V^ 

y m-c mitk b tzmmmi-. dna^s^ k ^ -r > ^ mmmitmm^ ^ta^ m^^ yj^ 

m.^m^^^^'y^±)\^^m^t^:Lh\z^^. ^mzx^mn-^(D^m.^m^ 
^l^fe¥E^J :l(Dx.of.zml%(J^mm.nmM^'y^'±)\y^i^^]\i\.fz^m 

^:^;KGorlich, D., Science, 1996, 271: 1513-1518). ^m^y^'i-)\^^^)lir 

;KNakai, K. , Genomics, 1992, 14: 897-911; Nakai, K., PSORT WWW server, 
http : //psort . nibb . ac . j p/ ) Tb^ ^ (f ^ tl § A\ d tl (c ftjiJPI ^ tl o o 
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(GAL4. p53^fh'(ffl4>SA, Cell Science [B*i§], 1991, 7: 265-272)) 

oTl^|§^t-^C ^*)Rln6T-^§o *^0^t^5(t^ f^^^T^^^#L^d:^<^!f5¥Ia 

XBrent, R., 'Cell, 1985, 43: 729-736). Bicoid. c-Fos. c-Myc. v-Myc. B6. 
B7. B42(Golemis, A., E., Mol. Cell. Biol., 1992, 12: 3006-3014). GCN4(Ho 
pe, I., A., Cell, 1986, 46: 885-894). ^ ;t (iVP16(CL0NTECHtt, Mammalian M 
ATCHMAKER Two-Hybrid Assay Kit)^e^'7!)5^{f ^tl^o ^fz. DNA^g^ K / > i: 
LTii^ :iM^zf&m-^^ti^UtK m^\t. GAL4(Giniger, E., Cell, 1985, 40 
: 767-774). p53(Chumakov, P. M., Genetika, 1988, 24: 602-612). GCN4(Hinn 
enbusch, A. G., Proc. Natl. Acad. Sci., 1984, 81: 6442-6446). VP16(Triez 
eneberg, S. J., Genes. Dev., 1988, 2: 718-729). RelA(Nolan, G. P., Cell, 
1991, 64: 961-969). Oct-l( Strum, R. A., Genes. Dev., 1988, 2:1582-1599). 
c-Myc(Watt, R. , Nature, 1983, 303: 725-728). c-Jun(Angel, P., Cell, 1988, 
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9 

55: 875-885). MyoD(Write, W. E., Cell, 1989, 56: 607-6 17 )7'd:h"®$E¥iI^ 
(3i5l^T|5]^^tlTl^-5)DNA^1^ h'/ >A^^{f en^o 

K 1" ^ DNAO 9 l^i^ fT ^' ^ =3 - K t ^ DNAIEJ^ij ^± ^ i> I ^ !i gp^y>6^ {c 

^DNAis^ K ^ > ^iii^-r ^ tfzitzti e ® ^ ?^ ^' 

L T il^ t ^ c i: qjftg T" ^ § 0 c ti lb (D 7a v£ {:: it ^ -ISSt) T^cC it e ^ It . 
XU. (Sambrook, J., Molecular Cloning: A Laboratory Manual, 1989, End Ed. 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY.) tCtaiB^ti 

^ 7*5^ K ^ 13 - K -r § DNAT' (Z^ijPIJi ti: < , cDNA. ^" / ADNA. J; 

(Sambrook, J., Molecular Cloning: A Laboratory Manual, 19 
89, 2nd Ed. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N 
Y.) (Zct!9^f^'Ci:^SpJ^gT^i)o 

kt^muh(Dm^mk\zu-Y^iih^y)^^w^^'^mz%m'(:%hh(Dx^ 
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10 

\±^m^t^tz^(D^m9^mm^-^-ti-MB.i' (leu2. his3. uras. mita 

i(7:)5t^#S5f<il^^SM-r^fei^cD^II$^#^A}<v-*-ite^ (LEU2. HISS. UR 
A3. n?ltAii) ^^T^ TTwo-Hybrid systemj trf^ffl ^ tiT § ftiP^^:j7 ^ ^ 
(STRATAGENEttcOHybriZapIK GAL4 Two-Hybrid Phagemid vector . CLONTEM 
©MATCHMAKER vector tjiti) h^ti^tl©^^ ^ — {3^^£;-r^?g£^^^*^l<Jffl 

tamim^^M^^ ^-h\.x. ^fef*{cm^3i^ns'^^^- (cioNTECHtt® 

pMAM. pMAM-neo^i:) ^xfV-A i: LTm#^tLi)-<^ ^- (CLONTECHtt®A 
DR2. pDR2 vector system^ci:-) (CHO. Mouse Fibrob 

last. Hela. U937. miU)^) t^m^^iD^X^m-T ^^ht^X^ ^ o ttz. C 
Ommtsil^^m^^tz-m^U^^^'n^ tzSbCD^^ 9 -pMT2 rj: t: ( Sambrook , J . , 
Molecular Cloning: A Laboratory Manual, 1989, 2nd Ed. Cold Spring Harbo 
r Laboratory Press, Cold Spring Harbor, NY.) i)^!^-^?} tt^aJn^X^^o 
^5I--^:^^-^0±iBiife-&DNA0tfpA{is "t'^ (Sambrook, J., Molecular Cloni 
ng: A Laboratory Manual, 1989, 2nd Ed. Cold Spring Harbor Laboratory Pre 
ss, Cold Spring Harbor, NY.) IZX ^ tt^^^X^Z o 

ttz. ^mMizi5\.^x±tm'^mhtimx^ti^ ^mm^w^^A tLxit. ± 
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11 

T^tzSbcDUkS (upstream activating sequence) — ^— iC^iJiiD^i 

/^ymmcDi^-^. v;^MM^LT(±. ^ frf^© GAL l UAS (GAL4C0^^i2^ii^4 
o^tf) ^ Axa^^eGALl UAS {GMW^-^m^l^ 3 -D^ts) . LexA UAS (LexA® 
l£-^iB?^iJ^ 1~ 8f@^tf) (Estojak, J., Mole. Cell. Biol., 1995, 15: 5820 
-582^) rj: hi t^mf^n. ttz. UUimtLZliGMl TATA. CYC 1( cytochrome C 
1) TATA. LEU2 TATA. HI S3 TATA^ciiA^^Jf ^tli)o Cti(^(Di^ XMmvmtm 

mm t (Dm^-^tD"^ tc j; 19 . ^m&^mmoyM-^t)^ m^^^m^(Dyu^-9-m 

i^tm^^tiX^^^^ (CLONTECHttM. Yeast Protocols Handbook, PT3024-1: 5- 

^^>mmx{t. mi.(D^m^^mzmi^^t^mB^ am. hiss. trpi. uras?^^: 

\z-sL-^ t^ti^^ (Dimmini'o^^m^m^t ^ ztii^x^^xot^iiCD^i^^^ 
-^-MBi't-rtnt. ^^(D^^xminj-(Dm%^mmz^kiht^z.tt^ujm 
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4o I ^ T ^ i£<^iaffl 1/ - ^ -it (e? ^si^j iiti iiafc^ ^ iij ffl -r ^ c 

±m7'D^-'^-mi$.t\y^^-'9-mi^i'to:)m^lt. (Sambrook, J., 
Molecular Cloning: A Laboratory Manual, 1989, 2nd Ed. Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY.) izX'O'no :i tt^oiff^'^h^o 

mmmi'm:^^ u fsts ibf ^ r o ^ - ^ -mmii ^ urn r □ ^ - ^ -mmoj 

figU5^'i'A?£^ci:'C0'tv£ (CLONTECH-i^is Yeast Protocols Handbook, PT3024-1: 
17-20) {CJ;cTitfE?cD3@AA^^ngT-fe 0> {jefflf ^ ^ -©ilU (ntjiifiCD 

±iz'4mji,ti(ot)\ mor'^xi h' tLxw^^^^o:)tl^^'M^Rt^ztt^X' 
^^o MllOI}a®Jt-&^J^ 'J^J^V-AviTk^-CD^^ri (Sambrook, J., Molecular 
Cloning: A Laboratory Manual, 1989, 2nd Ed. Cold Spring Harbor Laborator 
y Press, Cold Spring Harbor, NY.) tc ^ ^ Tiifs-T^i^AA^ qlt^TS) "3 . M 

DNA,1;g^ h'^ ^ > ^ tTLexA^fflU-S^^JCfi. LexATf^U-^J'-iS^iJ^Wr 7* 
p ^ - ^ -fling i:^CDT-fi^t®U;ti-^ -iSfe^ T- ^ LEU2 i: /? - ;y ^ ^ h ^ — tz 
<£v ^ti^ti^fefe{*±i;7-5;^ ^ K±(c^#-::)Ci:§Mi:LTl.^'2)i#SEGY48[p8 
OP-lacZ] (CLONTECHttJ: >9A^Rlnfe) C a^^njggT-^ 



1' ' 

wo 98/49284 PCT/JP98/01936 

13 



i^?g'J^'i7Av£?'c):h'0^vi (CLONTECHtt^. Yeast Protocols Handbook, 
PT3024-1: 17-20) (Zj: oTfT9 CI °Ih&T-^ 0 . fi&ffll-^-^^ ^ -©^V^ 

Zt-b^-^^^o m^mmom-^^. ^)^^^J--J^'<^U^(Dnm (Sambrook, J., Mo 
lecular Cloning: A Laboratory Manual, 1989, 2nd Ed. Cold Spring Harbor L 
aboratory Press, Cold Spring Harbor, NY.) IzX^XMi^^o^^Xt^ain^-C^ 

-mini'tLx. mK.it. }&iii'^m^jimmmA.x^^i^^>mmxii. 
mm^^^izmmr^MB'i' (leu2. his3. trpk urasj^cC^:-) "p-j^^^m-^mmcomt 

(DMiB:i^(D^m^^mthz.tt^x§zxoUi)o:)^m^^tm. ^^(D^vzxm 
Bi'co^M^mmzmiiit^zttp^mx^i^o ^tz. 'Rmmtm^^^-^-mHi 

->7;i/;*-U-fe> broT^^ > (CLONTECHtt^) ^h'©«^{±^ :£«(Z)#gr^ 

m^^mmmx^^o m^mmz^i^x^wim^z. j^uMo-Mb^'-^-iifs 

NAiiOife^DNA^. a^S^E^5!)5^^Lr5i4'f[:r?)7"D^-^-$gj^ib'J;rarn 



I < 
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T#Sar2):ih*) (CLONTECHttii. Yeast Protocols Handbook, PT30 

24-1: 29-37) o mmmmizmLX^. }J^-(Dnn--t't^±dM^m 

MMDNA<73#Ag|5ju(Z«DNA^«ALTs i^^¥!a^ 7!3^^^T § 7' 
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HKi. 7*^7.^ h' TpLexADj ^^xfo 
[112{i. r^T.^ H TpLexADrevj ^ff^to 

msit. r^xK h' TpRsiFj ^n^to 
(i4i±. r^x^ H TpRssFj ^^^-ro 

■To 

mi it. r^xi H TpNSj §^^ro 

1-0 

(Sambrook, J., Molecular Cloning: A L 
aboratory Manual, 1989, 2ncl Ed. Cold Spring Harbor Laboratory Press, Col 
d Spring Harbor, NY.) iZ'i^^tzo ^tz. MMim^ ^Xf^OimimmmMii 
Oiifc ^ x^^p°p {i ^Sit ?) A U ^ ^ n ^- ti(73 {sli ffl ^R- {± vift V - a. r ;u cz 
t^ofco ttz. i^mmt>(^(Dr^Xl KOMiiti TQiAprep Kitj (QIAGENtt^) 

^mi^tzo ^tz. mminmum prism 377j (perkin ELMER^ii) 
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^-ififE^CDT'-yfei'^i. iSe^O^giii^j:^-) iz-DUXlt. TMATCHMAKER Lex 
A Two-Hybrid Systemj (CLONTECHttSi) $^fflL> fiJsf^O ""Yeast Protocols H 
andbookj iz'^-^tzo ^tz. ti ^) 7 ^ \y:^^ \'(D'^fAl±M^-i^mtiZii<. 

mbtzo 

(1) GAL4l5¥?St4<b K/'T >^ii - K-rSDNAia?'JOPCR(z =fc^ii^i 
5'{fiiJ(cadd-in EcoRI'lt-i' h ^x+r > L/i ""t-^^v-NUISj (E?iJ#^:1) 

*icfcl>' ^MATCHMAKER 3' AD LD-Insert Screening Amplimerj (iB?'JS^:2) (C 

lomcmm) t^y^^^-izm^\ r7-^;^^ kpact2j {ciomKmm)-^ 
^rmtbr. GMmmmit h- ^ > (igfis^^|J^i^?'J#^-:3(c^^t-) ^^tsm 

ArrM-^ rGeneAmp PGR System 2400j (PERKIN ELMERttM) iZXmmLtzo Taq 
:t^'J^ V— tf^LTti TTaKaRa Ex Taqj (TaKaRattS^) $:{^mL. Jgj;E;^<^?&J 
i:'liiin°D i 7';Kzt^^ o ;t o C ti tc J: 0 ^ tifcDNArrM- ^ x ^ y -Jlitm 
Tl-f^L^ $iJW^EcoRI^NcoI(Ccfc?)Vi^^b^lf o;tft> GJCCOI^* 'J U ^ K 

Ltzo 

(2) LexA^ >^^^Mi:GAL4$ci:r5t4'fl: ^ >i:0ife^^ W^^M^^il^i^ 
2,^/7^_ TpLexADj Oft^ 

7*7;^^ K TpLexAj (CLONTECHttS!^) ©v;u^^ o-x > ^'Ht^ t^(^©EcoRI 
•9-^ hiiNcoIit^ h®ra1{c±§B(l)©GAL4$c¥TSti{b KZ-f >^=i- K-r?)DNA^ 
M-^JfAUT TpLexADj ^mmttz (EI 1 ) o iiSE?'J<&?^:t LT ifi^cDKTM-:?)^ 

(3) lexKOmii^izm9mni^^i-J\^WS)^WXLtz^^ ^- rplexADrevj 
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mL. TpLexADj /?)5=3 - Kl" §LexA^ >/^^ M©N*i^3£f!^©HpaI1ti' h (ijf A L 
tzo -b>;^fli:LT rNU9j (ia5^ij#^:6) . Ty^-t>xmtbX ""NUlOj (K 

7T^— t?{Ccfc2)fl^U >MffiiI^^Tofc TpLexADj {CtfALT TpLexADrevj 
mmbtz (112) o @9^cO®TM-A^iEL<fiA^nTl^^Ci:tts iMeiiS^'J^?^^ 

( 4 ) LexA^ y^^^mt. Qkimmmit Y^-otcom-^^y^^^n^^m^^ 

2)fcj^®CEN/ARSMiiS^^fili/e,'^(3«feor^X^ K TpRSlFj tmi^WXLtzhty. 
k^y)^^ K i:GAL4$£¥f511^b h' / ^ > ^ ® 14^ ^>/^^K^^eJl^-fr^ i?)® C 
EN/ARS^UiS^lti^^e.'^t^jor^X^ K rpRS3Fj 

>^®il!^^5'>/-^^K^^ N>fe?^(3NESSI$AL/;LexA^>^^^Mi:GAL4$^^ 

i\\=L--j Hi^ fly#OJi-&{i TpLexADj ft#®ii^ti TpLexADrevj ^SphlT" 
v^^bLTf#e>nS,^1.7kb©DNAiTM-T-^?)o C®^:^^:^ >y h f^JzJi. ADHl 7*0 

>^^^K®3- v;i/^i7D-- >^^-9-'i' ADHl 
^-^T-.-^-tSlsl43!)^^SnTl>-i)o ^n^-ti®^5aiL- hcDDNA^rM-^HS^L 
T'c^g^ ^to7'^X^ K rpRS413j (STRATAGENEttii) m^'y ^ V )\'^^ ^ 
CEN/ARS origin) □-- >^^-9-^ h ^^tfPvuIIi^fbir^tCgR^^^ -iR 

TpRSFj ©Sphlit'1' McffAUT TpRsifj ^ rpRS3Fj ^mmLtz i^ti 
^nmS. 114) 0 ifi^©{&fM-)!)5EL<lfA$nTlN§C^iiiiaE?iJ^yi^t 
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K)^^izm^LX^M^'^^^tt^'^mX'i^i>o 

(1) BS^OcDNAifit®!!^ 

me [B*^<b^^is] . ':!Eimtmmm (t) . 1992. m^^b^isiA. 9-15) 

t . ^ 0)\iMi% tc SV40 ^ - > mj^ S ^f V ;u ffii^ ^ -a- A Xi5<] 7^;^^ 
^^T^>^^^Si:^=I- h'1-5cDNArr)t^ rpRS3Fj ©GAL4$5¥fStl<b -f >0 
C5feJsg(C^ >7 U-A (in-frame) XM-^^^tzo mP^zlt^ T' BraCj $:=i-K 
ri)DNA»T^(NcoI-DraI)^. ^toXhoI-Cv^M. ^ bVi7M(^ J; 0 ¥ it Jl^^Sfb 
^a)»oIv^^bLTMI!iLfc TpRSSFj izWXLX TpRSSF' BraCj ^mmbtzo 
rpRS3F'BraCj ^meltHcolxmitLXmmLtz^^ 9 -iz. SV40 
7-vmj^a3fe®>|^^t7v/^':h;b (Sa?'JS^:10) ^zi-h-Ti)^MA^)4% T 
^dJt>*>. "izyxmtLX TNUlTj (i2^iJS-t:ll) . Z >^-fe h LT TNUl 
8j (ia^ij#^:12) ^^figU. ^tl^tlT4:f:'J 7^ K^:f -- t?T5'*5g$: 

';>Sg{bLt^. M#=&T^-;i/^^±/i*>©$JfAtT TpRSSFN' BraCj ^mmL 
tzo ttz. nmmmotzlsblz. r'BraCj mn^ntzt. mm^'y^'i-)V(DH^^ 
o rpRS3FNj l)f5l1i{z^g^Lfco gfl^JCDifitA^E t < I^A^ tiTl^i) C Jg 

(2) U;t<-^-iifE^©^^{3=tSI^^M®T>j/-fe^ 
±ili(l)®3ffl^®r7;:^^ K TpRSSF'BraCj . TpRSSFN' BraCj > TpRSSFNj t 
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-i2^iJ<&^-r-S7-D^-^-^ti (ia^ij#^:13) (Estojak, J., Mole. Cell. 
Biol., 1995, 15: 5820-5829) i:^®T^oOb*'-^-iife^T-fe^LEU2i:/?- 
^-^/7 h v^--- lf<^^n^n^^f*±i:7"^;^ ^ K±{cJ^ofg£g|eEGY48[p80P 
-lacZ] (CLONTEMJ: D A^) ^Bnm^Lfzo Em(Dr^Xl h't^m^izmx 

-iif5?®^]K^r •v-fe^-r-S/;4?)CDigl:1k(SD/-LEU, -HIS, -URA, X-gal)tZ^n 
^nminM^^^\yy^)tsL. 30''CT"2-3Btg«Ufco ^©^m^ a XA^^S:^ 
-^^T^>^^^M^ii^^-y-fe rpRS3FN' BraCj . iikmii' ^fz 
TpRSSENj . ^tz^si?7'^zrz2yV^-)ihLX TpRSlFj =l:aiA tfe^^Oli. b 
rn'-^-il3fs^T-$)S/5-:^"5^ h v^'-- ^LEU2cDiISj;^A5^?aLT4o !3s Wfe 
©^fe^E^'5;^tWi7)(ifu:^A5(its5:T#/i (^5. [16) o Wfs'y^i-)\y 
^\^tzti\^9yf^^n^m-^\^tz TpRSSF' BraCj . fnj^j LT ""pRSSFj 

m&)^ntj:t>^tz (US. me) 0 

W±(DIS^*^?>> K$i3- Kr-SDNArrM-^s fpRSSFj K■r 

i)^^E^®C^^sB{C-r >7 b-A (in-frame) Tife-^^-y-T. BlSf^Ti^JI^ -it 

^Ztiy^X-^Tzo 

[nmm 3 Jcdna-^ ^ u -(ti^ffl^^ ^-pNs®^gii 

TpRSSFj 0&^^^Tofco ik^,^ltllkr(D3f^-C$}^ : QlexAtGMAADCDm-^ 
a5^(7)EcoRIii-^ [^^m'OW^^tzo ®^)l^^D-zzy'^'V^ h (zfrTt {zEcoRIt*- 

h^a^ALfco ® '"pRS4i3j ^Mo^'j^^^tjimm^^^m^. m'^m^'om'i^ 

itLtzo 

tt. TpLexADrevj OEcoRI+^^ h (c-^^iic 'J ■^yT.mtLX TNUSlj 

(iS^'J#^:14). y>^-iz>7.mtLX '"NU30j : 15)<&tiPA 7*7 
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K TpLexADrev-dEj t\^tzo CCD TpLexADrev-dEj <&^iJ|5HS#^SphlT-v^fb L 
/il#^ti/il^l.7kbc7)ADHlf§ia:3.--y V^'^A.tmm)^^. 'RmryT.^ KpUCl 
QcDSphl-y-'f V\Z^y^U—-y^'L. y^Xl K fpUlexADrev-dEj tLtzo 
{C. Z(D fpULexADrev-dEj ©Nhelit-l' h hNcoIit-i' h ©PBlfCEcoRIlt^ h$:J#o 
^figU>*- Hz>;^iIi:LT ''NU28J (iS?iJ#^:16), T>f-fe >y^il^ LT 
rNU29j (ie?ij#^:17)^|f AL. 7'^;^iK TpULexADrev-Ej tLtzo 
rpRS413j ^DraIIIi:PvuII-C:v^'fbLT757bpCO x';i/^^D-- >^'-9-i' h^tfDN 

m)=^^m^^^t. ^c(zsphiit^ h^f^o-^^'j 'izyT.mtLx mz 

5j (ia^'J#^:18). 7'>f-b>;^SI^LT rNUZGj (ii^yS-^: 19)^I^A . 
r^Xl K TpRS-Sj iiLT'co Z(D TpRS-Sj CDSphUt^" Midi© ("pULexADr 

ev-Ej ^^Sphlvi^j^bLTfff ^tl/zl^l.7kb©ADH15giI^->y b ^^^;^iDNArrM-<£^f 
ALT, cDNA^-f U-ftMcD-<^^-pNS (1217) ^^^U/c (ADHltCj:^ 
ie¥;^[pl{ix HIS3cD!l!E¥7J|p]^IHl-T-$)2.) o 

mRNAii. t yt^mmmiZmmmmStr&tagene^m)^mHyD hZ!-;KCata 
log #204101, Revision #036002a){zti^-oTlS# L. ^MCO b -'^ JUMmBi^ y 
ViiXZJFwMmtii^y h(Pharinaciattii)(C<t DiiiiLfeo ^cD-a5(3/ig)^ffiffl 
LTr}5Hg®cDNA^G£^-y h {Pharmaciai:±S!^)(z j; cDNA^ 7"^ ';-$:f^ML;to 
oligo(dT)12-187'^^ x'-^fiJfflLTcDNA-&^<&tfl\ pNS^^^- 
CDEcoRI/Notl-y-'f hizmXLTzo cDNA©#A{i. Directional Cloning T 

oolbox (Pha^maciatt8^)^fflV^^Zi:(cJ:l9. -:^\p]\±tLrzo ^(D'ik. ftiiU 

114-115){CtieoTxU^ bD;Kl/-i/3y(BI0 RAD^iM Gene Pulser) (Cc):t)m 
l!S©;*^ll®(GibcoBRLtt^ ElectroMAX DHIOB Cells)^ff^M$cm Dto m^ntzW^ 
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mmy^7.i v^m'^LtzmkQzmm: qiagen Maxi kit)o 

(CLONTECHtt. Yeast Protocols Handbook, PT3024-1: 17-20)(z J: b EGY48|*$ff^ 
Ltzo U ^ -iie? LEU2® ^aic ct D ^ D - > SMiRT ^ i Q^J-t: SD§ 
^j:gife(-His/-Leu)(CT30°CT-3~7 Big«Ufci:C:5s $^1000fi®:t<i;7^ 7"^ 

(3)iiSie?ijco;*i£ 

^-(3tipA^ti7icDNArr>VCDiraSiiI??'J®?^j£<&ff ofeo i^Mmmk^^n^ tz 
Sblz. ^■r^^n->A^t,7">7'l/- hDNA^r] □--PCRJZctoTfi^SliLto 20 
ul(D?C^iRlM^ (i-I^M4DNA4^*U t'daKaRatt^ Ex Taq) O.Sunit. dNTP m 
ixture §4niDoU rr^^v-NUlSj (E?iJ#-t :20). ^ t-NUSSj (iS^iJ 

#-^:21)^#0.4pmoU 2^l0v35f^/N">y 7 HXZlUMyi^) IZ^^ u-yt^^ 
^^^W.r}tz'pm.(Dmi^^)SQ^. TGeneAmp PGR System 2400j (PERKIN ELMERtt 
ii)T-^fi94°C: T^-'J >^'60°C. ff^^72°C. t*"^ ^:7;u^40O5fef+(ZT#AcDN 
Aif/T-CDifili^tTofco =&PCR^tI{-ov^T. Microcon-100(MilliporettS!J)(3TBJ£ 

i^iixu^^itr^ ^ '^-(Dm^^ni^y'yyi^- hMA^mtzo zo Lxm^n 
xi^^mmo^ik^^nr^fzo 

{i)m(bntzi7n-y(Dy'-9^-y.m^fx 

^g^' o->cDli.fiia?iJ^^^^t^— ^^-XT'fe-SNational Center for Biotec 
hnology Information (NCBI) ©Basic BLAST (http://www.ncbi.nlm.nih.gov/cg 
i-bin/BLAST/nph-blast?Jform=0)T'f^9S'Lfeo ^0^^. lZ^n->±Xt^^^ 
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SV40^-vTCT^^' 7-M>^ffi/^':^;u|«Ba?iJ^WT^NP220(Inagaki, H., J. 

Biol. Chem., 1996, 271: 12525-12531). PC4(Ge, H., Cell, 1994, 78: 513-5 
23)s ERC-55(Imai, T. , Biochem. Biophys. Res. Commun. , 1997, 233: 765-76 
9). h >|g^^ >/'?^H(0' Rand, M. G., Dev. Biol., 1992, 154: 37-44). 
T'Dlt'i'^ i/>al(Manrow, R. E., J. Biol. Chem., 1991, 266: 3916-3924). 
li^o->li^^|^^(DfifI^l)^5]^M9ia?iJ^Wt-§hnRNPAl(iMichael, W. M. , C 
ell, 1995, 83: 415-422)T"fe o feo ttzs \^ u-y\±Wc^(Dm^'ai/ 
^^^Uferritin H chain(Cai, C. X., J. Biol. Chem, 1997, 272: 12831-128 
39). >lO(Bonardi, M. A., Biochem. Biophys. Res. Commun., 1995, 

206: 260-265). yuv-^ y^t—^Z^ — KBrzoska, P. M. , Proe. 

Natl. Acad. Sci., 1995, 92: 7824-7828). Xt^d^ Y iy^r^ — ut ^ "f-^- 
KOnate, S. A., Science, 1995, 270: 1354-1357)t'feo ;to M^OtZ^ 

C. -S., Mol. Cell. Biol., 1988, 8: 160-168). ^-') -j^i/-^ :^yy^y 7 ^ 
^ — KQian, Z., Nucleic Acids Res., 1994, 22: 2334-2343) (Co ^^T^iEl^i(75 

tts ^IS©t h/teMBwcDNA^^ 7'7 'J - (GibcoBRLttil^SUPERSCRIPT^'r 7*^ 

U-) =&^f1-®7-D h=i-;Kzt^£oTtifaLfef^. QiAGENtt^cor^^ ^ i^mwi 

^^ffl^,^cDNA^0Tit^'r>i^•-h(c^#o7•^x^ i^^mmi.tzo mz. ^<d- 

0.8%©r:«? p-;^mmf7lci&{Cct D 0.7kb~4kb®S^(7)cDNA{ciiiSiJ LTll|!i L;to 

zoj^oizbxn (bntzmm^^m^(Dpm^ o ^ -oecori/noii v\z^ 
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x^HMro hi]-;!/, -^m^t. ii4-ii5)(;t^-3T:iiu^ h o4<u-v3>(Bio 

Gene Pulser)(Z J; 0 mR5(Z)^liiS(GibcoBRLttii ElectroMAX DHIOB Ce 

1 Is ) bkigI^i l o f# 6 titznmmm ^ r > t- v u x loo //g/mi ) ^ ^tsim 
^i^mx'2ovximmi^mL. mmikr^y^i i^^m^LtziQmimm qiagen 

Maxi kit)o 

(CLONTEM. Yeast Protocols Handbook, PT3024-1: 17-20)(Cct D EGY48l*<&ff^ 
^tStt(-His/-Leu)(ZT30°C-e3~7Big#L:ti:::5. mmm(D^^V=r ^ 

9-izmx^ntzmm}^-(Dmmm^i(D'<kz^n^tzo i^mmork^^notz 

^•r^^'0->;t)>^x>rb- hDNA$iio^-PCR(ZJ:^TP8^L/zo 20 
juKDPCmiit^m' (i^MDNA^iJ^^-- IfdaKaRaliii Ex Taq) O.Sunit. dNTP m 
ixture MmoU ry^^-^-NUlSj (iH?iJ#^ : 22). rr^-r^-NUSGj (E^iJ 
: 23)^^0. 4pinoK 2/u\<Di^i^^'^'y y T-. i3cfct>'MB7K) t§-^D->A^ 
fjS^m^Tt'i-^M^af^^Sax.. TGeneAmp PGR System 9600j (PERKIN ELMERtt 

m}^(Dm^^n-:>rzc ^PCR^t|{;ol^T. Microcon-100(Milliporettii){3TfliJ 
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489^ D — >©^SiS?"JSi3j^^x-37^-;^tr^i)National Center for Biote 
chnology Information (NCBI) ©Basic BLAST(http://www.ncbi. nlm.nih.gov/cg 
i-bin/BLAST/nph-blast?Jform=0)-Cft^Utlg^s 250^ D-VA^McDg?©^ > 

^ >^-5^H^n- \^t^mB^(Di^mtti:i>mm(DR¥]$>^i^itm(Di^i (exp 

ressed SequenceTag) IH^iJ^^n- h'T^172®iie^ h-Sl Uto tfe. 19^d- 







CanSank 










Medbne 






Accession 


mm 


MwiBsa" 




9?(kb) 


Ul* 


I 


9GS SDlictnf factor 


L22253 


HNA «^^>/^^H 


FOSPSRSftSR- 


S/R nch 


1.8 


942i3JB9 


2 


AO •myfoid NACP (synucUin) 


L0S8S0 




UEDMPVOPO- 




0.7 


SSJl6JSf 




aldotsM A 


X0S23S 




t 




l.S 


$2192008 




beta catanin 


219054 




VELTSSLFRT- 




1.9 


97047308 


5 


c-fo» 


V01512 




■ 


NLS. bZiP 


2.0 


8022 iS60 


S 


calmodulin 


045887 




PTEAaODHI- 




1.4 


96)14780 


7 


CREB-2 


M86842 




GIVSPSNHSU— 


NLS. b2!P 


1.8 


922792! 8 


8 


cycloDhilin A 


Y00052 








Q.8 


95394146 


9 


F-SRC-1 


U5a302 




AIHQSKSEDO-* 




2.5 


96291002 


10 


GAODI53 (CHOP) 


S4070S 




t 


NLS. ZIP 


1.0 


93015330 


11 


Gu bindinc pratain 


U78524 


Gu ii^is p53 fg5<tm«?>'<C'K 


LKOiVMSLRV— 




2.4 


97330420 


12 


hCENP-B 


X5S039 




EDEOODOOEE-^ 




1.7 


91372020 


13 


hCREM-2 


014826 




« 


NLS. bZIP 


2.0 


94268757 


14 


hoat thock factor t {TCF5) 


M64B73 




LEHVHGSGPr- 


ZIP 


1.9 


91334376 


IS 


HHR23A orotain 


021 23S 


oNAfflffi/weteftt* 


IPGSPEPEHG-* 




1.8 


98292253 


16 


HtRA 


X776J3 




(U)F5TAFFKS- 


NLS 


2.4 


95359996 


17 


hiiRNPC 


M1fi342 




1 




1.9 


87257872 


IB 


hfiRNPK 


S74678 




YOPHFYOETY— 


KNS 


1.5 


37381839 


19 


MPtHs-fanuna 


U26312 




ICKKROAAOKP-* 


NLS 


1.8 


962783* t 


20 


hSNF2b 


026156 




VEEKILAAAK— 


NLS 


0.7 


94268902 


21 


impertin alpha 3 


Ug3240 


NLs Kffaqtt »f7U-tr :r 9 - 


ICISAVQAAR-^ 


arm 


2.4 


96270S82 


22 


karyophahn alpha 3 


089818 




SAQTOAWOS-*- 


arm 


1.9 


96270582 


23 


Ki nuclaar autoantifsn 


UU292 




t 


NLS 


2.4 


85141726 


24 


Ku protein 970 


M32a65 




OSFENPVlOO— 


NLS 


Q.B 


89 f 74787 


25 


taciata dahydrooonate 


Y007M 




NKITWGVGQ— 




2.0 


87053363 


26 


tsueina zipper praLem (hOIP) 


ZS07B1 




t 


ZIP 


2.0 


97138873 


27 


M-ph«ta phoaphoprotain (mpp6) 


X98263 




KKHSEEHWY-* 


NLS 


1.7 


97039687 


2B 


mstrin 3 


M63483 




OGQSOENKOD-* 


NLS 


1.9 


91236771 


29 


NF-fcappa-B {>65 aubuntc 


MS2399 




OOftHRIEEKR-^ 


NLS 


2.0 


91 173312 


30 


f4P220 


D83032 


0NA«ft9>^<^7lt 


IPTGOEKTVO— 


NLS 


2.5 


382 t 8(78 


31 


nucloobindtn procurtor 


M96824 


ONAfSd^v/^-ysj 


QAQLKEVWEE-* 


ZIP. EF-hand 


t.9 


32392352 


32 


nucleoaomo ataombty protein (NAP) 


M86S67 




IPEFtflTVFK-* 


NLS 


2.0 


94 t 280 73 


33 


PC4 


UI2g79 




1 


NLS 


2.0 


94340740 


34 


polyhomootic 1 homoloc (HPHt) 


Ua9277 


Jtt > ^T-<->'?^i^ / ^'jRBwinasfFffl?:^/^^': hgerdlgnpm-*- 




2.4 


97220024 


35 


RaP2=ratinoblattomo btndins protein 


866431 




LLEVSIDETO-^ 


NLS 


t.9 


94020841 


30 


SMAP \^ 


U59919 




GLKHLMKRAL-* 


arm 


1.9 


98175913 


37 


ipiicaoma attooiat«d protein (SAP 145) 


U4I37I 




ETRLKEKKPG-* 


NLS 


1.7 


36154043 


38 


SWl/SNF complex aubunit CBAf 170) 


U6fi616 




RYOFQNPSRM-- 


NLS. ZIP 


2.5 


963974 i 3 


39 


Ut interactive protein (TIP60) 


U74667 




t 


NLS 


1.9 


96182937 


40 


TEF=thyrot/Qi)h embrionic factor 


U44059 




YHDIOEFLLE- 


NLS. bZIP 


2.5 


96279638 


41 


TFE3 


X51330 




IQELEL0A01-- 


NLS 


2.0 


80249724 


42 


TFEB 


M337a2 




ElTOAESRAl-*. 


NLS. bMLHZIP 


1.9 


90318407 


43 


tODoitomerasa lib 


US483I 


DNA W0T/»«l«« 


DAODODDONN^ 


NLS 


1.8 


98122794 


44 


TPR 


U69668 


ttd HI d t* fflst^ ffl C7 n 


tOHTRRQSVG- 




2.8 


87 t 77132 


45 


TSC-22 


U3504a 




HYAVREEVEV-* 


ZIP 


18 


96244585 



I 
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2 







GenBank 














Accession 








*?(kb) 


) 


A0E2HI 


X53793 








2.0 


2 


aldolaso C 


X07292 




tPALSaEQKK-* 




1.8 


3 


alpha-actinin 


X 1 5804 


7 "^^^ "J > / < "9 91 




coiled'coil. £r-nand 


2.5 


4 


antisflcretory factor- 1 


U24704 




* 


NLS 


1,8 


S 


ASKI 


084476 


MAPKKK H^yifiJ^'EaC^ 


IkTLFLGIPO-* 




2.0 


6 


eel) surface a lyco protein 


010653 


ME49I/C063 ^tS'J— IKSW 


t 




2.0 


7 


coatomor protein (CO PA) 


U24t05 


taiffl w?:^/ ^-^HWi&icM-^ 


GHYQNAIYLG-* 


WD-40 


2.3 


B 


colorectal mutant cancer orotein 


M623g7 


ttlS<73 (S tlS Miffs -^Stf! 


EISSIGVSSS-* 


NLS 


4,2 


9 


cyto skeletal troQomyostn TM30 


xo4saa 






coiled-coil 


2.0 


10 


cytosoilc malate de hydro {onase 


0S56S4 




« 




1.3 


11 


di hydro! ipo amide dehydrogenaso 


J03620 




IPVMTRFQTK- 




1.9 


12 


epsilon 14-3-3 orototn 


U2B936 




OMVETELKLW 




1.8 


13 


EflC-55 


X78669 




LKDKKRFEKA— 


NLS. EF-hand 


1.9 


M 


Hbroblast trooomyosin TM30 


X05276 




YEEEIKUSO-* 


coited-coil 


1.8 


IS 


glial fibrillarv acidic orotem (GFAP) 


J04569 




QYEAHASSNH-* 


coiled-coil 


2.4 


16 


(luuthione S-transfersse (GSTM3) 


J0S459 


ffl»/ieWH«GST 


ESSMVLGYWO-* 




0.7 


17 


jotiin-95 


L06147 


mSflJ V a ^ rt:^' V/ <-? H 


OYVAATQOLI-^ 


cotled-coil 


2.5 


18 


hCDCI0=CDC10 homolof 


S72008 


B«©cocio(zfita 


REHVAKHKKM-i' 


NLS. ZIP 


1.8 


19 


HtGAK 


D8S435 


^•<^'J>Gffl2*lPffl+-^— 


QGPPEOUSE- 




2.0 


20 


hSlAH2 


U76248 




EHEOICEYRP-* 




1.9 


2t 


KIAA01 16 


029958 




VTISEAEKVY-* 




0.9 


22 


KIAA0136 


050926 




QLUVTEEKE- 




2.5 


23 


KIAA0I7I 


079993 




QATHTSSQSH-*- 




2.2 


24 


KIAAOiai 


080003 




ONLVSKETST- 


NLS 


0.3 


25 


KIAA0332 


A6002330 




IPIOATPIOO-^ 


NLS 


1.7 


26 


KIAA0365 


AB0023&3 




SGCPIOVKKA-* 


NLS 


2.0 


27 


KIAA0373 


AB0a237t 




IISATSOKEA-^ 


NLS 


0.6 


28 


KIAA0432 


A80a7892 




SAPIINfSAO- 




2.3 


29 


kinectin 


use 16 




QKLQAUNEO-*- 


coited-'cojl 


2.8 


30 


kineiifi-2 (HK2) 


YC8319 


?l-r:^'»^-'Si— '?>/<'?StA-/\-7T5'J-RVK£LTV0PT- 


coiled'coil 


2.4 


31 


LGN protein 


U54999 


Galoha i2 fflSf^m^fV/NOK 


IPNSCRKISA-* 




1.9 


32 


malale dohydrocenase 


U203S2 








1.8 


33 


mitotic Vine sin-tike protein 1 


X67155 


^-<?.v>^— -J-^il// <-'7t5'J- EFONAVISKE-* 


NLS. coiled-coil 


2.6 


34 


N-et/ivifnaloimide-iensitive factor 


U039aS 




LASLENDIKP— 




2.5 


35 


n«i-reiated protein (NRPl) 


083017 




RNQKHGLFKG-- 


EGF-iike 


2.3 


36 


neu/ocan (CSPG3) 


AF026547 




PAOVNKAEHS-'' 


NLS 


2.0 


37 


neurofilamont-66 


S78296 




LAFVROVHOE- 


cotied-coil 


2.5 


38 


non-musclo myosin heavy chain-B 


M69I81 




KKLKSLEAEI- 


coiled-coil 


2.5 


39 


phosphoBlycerats mutase (PGAM-B) 


J04I73 




« 




2.4 


40 


porl 


X97567 




FGRGSRRTVD- 


coiled-coii 


1.8 


41 


Rabaptin-5 


X91141 


small GTPase Rab5C7:x:7i'79— 'Sr>M'?K 


IQIQ£A£TR(W 


coiittd'coit 


2.0 


42 


Rap2 interacunj protein 8 (RPtP8) 


U9367) 


small GTPjso flao2fflSf^ffl^>/ <C?Jt 


KFRIVYAOKG-* 




1.8 


43 


re* tin 


X6483a 




KFIKOAOEEK-^ 


NLS. coilod-coil 


2.3 


44 


RlGHike 7-1 


AF034208 




ONORDCQPGl- 




1.8 


45 


RING zinc finjer protein CR2F) 


AF037204 




KTKKTCPVCK-* 




1.9 


46 


lecretORranin Kchromogranin 8) 


YO0064 




PEYGEEIKGY- 


NLS 


1.7 


47 


SH3GL2 


X99657 


SH3K>-r>5f#-3Grb-2liaiU 


LHOKDIREIO- 


NLS. SH3 


2.1 


48 


STAM 


U43899 




OPNWWKGETH— 


IT AM ■ 


2.4 


49 


UK 1 -binding protein TXQPI51 


U33821 




SKEOTCfLKE- 




1.9 


50 


TFG protein 


Y0796a 




LRREUELRN- 


coiled -coil 


1.9 


SI 


' t/Qohinin 


U0481 1 




PSKSIGfGAA- 




1.9 


52 


vimentin 


219554 




ELQAOIOEOH- 


coiled-coil 


1.7 



''^T-®^t6^|g^LTV^S:^:rI^OMedline Unique Identifier 

S/R rich : -b 'j > /TJ\^^->\zmtsmm. NLS : UStS^Sfcmtfffi^Ol^^ 
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Zl? : u-^ y^^-. bZIP : o ^ i> > v ^'^-^ KNS : hn 

RNP K ^m^iy ^i-Jl. arm : T)l^ v n U t'- h . bHLHZIP : i^Stt^ U ^ ^ 
)l-r^\) SH3 : Src*^ □ K ^ >3. ITAM : inim 

unoreceptor tyros ine-based activation motif 

I^T-MT^Cli:*5fB^^iai:i>^^>/-5^HT-* t)^ ^^{C'K¥^I;-|J^S1H-T^ DNA/ 

(*IT«-r ^ 5fe^(7) ^ > ^ H 13 - K -r ^ iSfi^ Tb^iS^iJ^^A^^t^ Ilf5^(3f# ti 

(ZOl^TM[^^'i.(7D^im^ilI^^i)KNSi^5^|J (Matthew, W., EMBOJ., 1997,16:35 
87-3598) tmisb^^tzo ^mm-J5mzX'0 ^^iLtz^ D-y^iZ^ mi^w 

m^'^^mEm'pimmii^E.isbi^tirzztii. ^mnoi^^t^^^z^^n^ >^^• 

yn^ny'^yy^'^^- ^pNSj (7)W?>&t40^tE 
( 1 ) M®cDNAiTM-CDi4^7-7X^ h'cD^^ 

%mm6 LB^^it^^m] > ^m^tmmm (t) ^ 1992. Mp.it^mx. 9- 

15) . A/:b;!/^ 'J >{i!ci^tt7'Dx^ >:Jr:'--4z:'P:^---tfrcaMKKj 

(Tokumitsu, H., J. Biol. Chem., 1995, 270(33): 19320-19324; ^^TtrS. [CaM 

m^rfiy^i-}\^^^r^^y'>'^^n(^i^^tLx. sv40(d tnlsj ^ sv40© tnl 

Sj t r'BraCj <&AXfl^{ci6^^-y-7i: TNLS-'BraCj . tei:ia^T"feSNF-kappa- 
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B p651^r:i-'y h TNEKBpeSj (Ganchi, P. A., Mol. Biol. Cell, 1992, 3(12) 
: 1339-1352) ^ [rI i; < S^H-T'CS •?) Tc-Fosj (Tratner, I., Oncogene, 199 
1, 6(ll):2049-2053) cDcDNA<&fflO;to ^exADj (i TpRSiFj , TNES-LexADj It 

TpNSj . TNES-LexAD-NLSj li TpRSSFNj . TNES-LexAD-' BraCj ii rpRS3F' Bra 
Cj . TNES-LexAD-NLS-' BraCj TpRSSFN' BraCj ©r^X^ K ^^tl^■nffl^/^/^o 

rNES-LexAD-NFKBp65j It '■pME18S(N)-p65j (Tsuboi A., Biochem. Biophys. R 
es. ComiDun., 1994,199(2): 1064-1072) ^I^Silcr^ -T v- rNU32j (@2?iJ#^ 

:24)i: '■NU24J (E?'J#^ : 25)^fflV^T rNFKBp65j ^?CKX'mmLtz'ik. HiiJM 
mnunl tmil:mitLXnm I tzt^^^^. ""pNSj cDEcoRI/Notl^t-r h(z^?ALT 
i'^m.Ltzo [sJ^Cc r^ES-LexAD-cFosj i> rpME18S(N)-c-Fosj (Tsuboi A., Bioc 
hem. Biophys. Res. Commun., 1994,199(2): 1064-1072) 

rNU34j (lE^'JH^ : 26):fectt>' >'NU24j =&fflUT Tc-Fosj <&PCRT'ii(i Ufef^. 

TpNSj ©EcoRI/Notlit^ h A LTftM Lfeo rNES-LexAD-CaMKKj It TpET- 
CaMKKj (^.^r^Scfc DiS^) ^ffeiJI^SSI^^NcolTiifb LT^fig U;t ''CaMKKj cDNArr 
M-^. ""pNSj ©NcoI-y--i' hiC|?AUTf^i^U7!io 

(2) \yyn-^-Mii^i'(Dm%izxi'i&mmo^^th 

^MfiOT^T.^ K<&EGY48**{C#ALTb4<-^-iifE^Tfe^LEU2JIfE? 
©^^^H^Lt^co buM (1) cDli^cDT-^X^ K$:ffll^TJF^M$^^^^^f^fe^t 

SDJSm (-HIS. -LEU) L^zU^rx^-^^ y^\^tzo 118(i. 30°C-eii^3BPB^tg 
^LfcJgm-rfe^o NES^^^fe^^l^ TLexADj < ^Sl^-NCD'tEljfl^^dilJSiC*^ 

I^ST=io--ffMA5^fioT.U5i:%x.?)ti§o hci^T:)^ NES^^SALfe ^nes 
-LexADj T(i=iD--CD?fM*5^±{3Pn^^tifeo L*^L. ^ ^ (3NLS<&^A Lfc 

TNES-LexAD-NLSj X^t^TJuu --o:,m^t^m.^<^titzo m^Z^^mtam^ 
Mt^ rNES-LexAD-NLS-' BraCj . rfjES-LexAD-NEKBpSSj . TNES-LexAD-cFosj 
X\t±X-JU--o:>W^^i^m.^^in,fzo -15. mmit&(DUU TNES-LexAD-' Bra 
Cj . fNES-LexAD-CaMKKj Tfin □ --(DffMA^^^tcM^tifco ^LfiC^O^ 
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h ^ Z tomtit h i>(D-(:^ ^ . 
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(2) mm^^^: ^mi^y^'^^noifkih^^Ti^^ysm 

( 3 ) m^m^ : H1-804DP1PCT 

( 4 ) tbiais^ : 

(5) ttllSIB : 

( 6 ) fi^itcD ^tt^j^^tz mm ^Ltz mzRifinmcDm^ 

B*ll ¥^ 9 ^f^™^ 1 2 4 7 9 5^ 
B *1] ^fiic 9 ^Pf^imim 3 0 9 6 8 6^ 

(7) fS^B :1998ip4^§28B 

199 8^P10^24B 
( 6 ) : 2 6 

TTTGAATTCG CCAATTTTAA TCAAAGTGGG 30 
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TAGCATCTAT GACTTTTTGG GGCGTTCAAG TG 



32 



i2^ij®ft^:342 

mmmm-.mk to idrna 

!tt^g^<&*-raa^: domain 
i?ffi{il:1..342 

GCC AAT TTT AAT CAA AGT GGG AAT ATT GCT GAT AGC TCA TTG TCC TTC 48 
Ala Asn Phe Asn Gin Ser Gly Asn He Ala Asp Ser Ser Leu Ser Phe 
15 10 15 

ACT TTC ACT AAC AGT AGC AAC GGT CCG AAC CTC ATA ACA ACT CAA ACA 96 
Thr Phe Thr Asn Ser Ser Asn Gly Pro Asn Leu He Thr Thr Gin Thr 

20 25 30 

AAT TCT CAA GCG CTT TCA CAA CCA ATT GCC TCC TCT AAC GTT CAT GAT 144 
Asn Ser Gin Ala Leu Ser Gin Pro He Ala Ser Ser Asn Val His Asp 
35 40 45 
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AAC TTC ATG AAT AAT GAA ATC ACG OCT AGT AAA 
Asn Phe Met Asn Asn Glu lie Thr Ala Ser Lys 

50 55 
AAT TCA AAA CCA CTG TCA CCT GGT TGG ACG GAC 
Asn Ser Lys Pro Leu Ser Pro Gly Trp Thr Asp 
65 70 75 

GCG TTT GGA ATC ACT ACA GGG ATG TTT AAT ACC 
Ala Phe Gly He Thr Thr Gly Met Phe Asn Thr 

85 90 
GTA TAT AAC TAT CTA TTC GAT GAT GAA GAT ACC 
Val Tyr Asn Tyr Leu Phe Asp Asp Glu Asp Thr 
100 105 

AAA GAG 
Lys Glu 

EmcDR^ :609 

MMm : mm 
mom. : 

m'}(Dmm cdna to idrna 

^U^mtm^ : CDS 
: 1 606 
!!i^m^^^[.tzl5m : S 



PCT/JP98/01936 

ATT GAT GAT GGT AAT 192 

lie Asp Asp Gly Asn 

60 

CAA ACT GCG TAT AAC 240 
Gin Thr Ala Tyr Asn 
80 

ACT ACA ATG GAT GAT 288 
Thr Thr Met Asp Asp 
95 

CCA CCA AAC CCA AAA 336 
Pro Pro Asn Pro Lys 
110 

342 
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ATG AAA GCG TTA ACG GCC AGG CAA CAA GAG GTG TTT GAT CTC ATC CGT 48 
Met Lys Ala Leu Thr Ala Arg Gin Gin Glu Val Phe Asp Leu He Arg 
15 10 15 

GAT CAC ATC AGC CAG ACA GGT ATG CCG CCG ACG CGT GCG GAA ATC GCG 96 
Asp His He Ser Gin Thr Giy Met Pro Pro Thr Arg Ala Glu lie Ala 

20 25 30 

CAG CGT TTG GGG TTC CGT TCC CCA AAC GCG GCT GAA GAA CAT CTG AAG 144 
Gin Arg Leu Gly Phe Arg Ser Pro Asn Ala Ala Glu Glu His Leu Lys 

35 40 45 

GCG CTG GCA CGC AAA GGC GTT ATT GAA ATT GTT TCC GGC GCA TCA CGC 192 
Ala Leu Ala Arg Lys Gly Val He Glu He Val Ser Gly Ala Ser Arg 

50 55 60 

GGG ATT CGT CTG TTG CAG GAA GAG GAA GAA GGG TTG CCG CTG GTA GGT 240 
Gly He Arg Leu Leu Gin Glu Glu Glu Glu Gly Leu Pro Leu Val Gly 
65 70 75 80 

CGT GTG GCT GCC GGT GAA CCA CTT CTG GCG CAA CAG CAT ATT GAA GGT 288 
Arg Val Ala Al'a Gly Glu Pro Leu Leu Ala Gin Gin His He Glu Gly 

85 90 95 

CAT TAT CAG GTC GAT CCT TCC TTA TTC AAG CCG AAT GCT GAT TTC CTG 336 
His Tyr Gin Val Asp Pro Ser Leu Phe Lys Pro Asn Ala Asp Phe Leu 

100 105 110 

CTG CGC GTC AGC GGG ATG TCG ATG AAA GAT ATC GGC ATT ATG GAT GGT 384 
Leu Arg Val Ser Gly Met Ser Met Lys Asp He Gly He Met Asp Gly 

115 120 125 

GAC TTG CTG GCA GTG CAT AAA ACT CAG GAT GTA CGT AAC GGT CAG GTC 432 
Asp Leu Leu Ala Val His Lys Thr Gin Asp Val Arg Asn Gly Gin Val 
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130 135 140 

GTT GTC GCA CGT ATT GAT GAC GAA GTT ACC GTT AAG CGC CTG AAA AAA 480 

Val Val Ala Arg lie Asp Asp Glu Val Thr Val Lys Arg Leu Lys Lys 

145 150 155 160 

CAG GGC AAT AAA GTC GAA CTG TTG CCA GAA AAT AGC GAG TTT AAA CCA 528 

Gin Gly Asn Lys Val Glu Leu Leu Pro Glu Asn Ser Glu Phe Lys Pro 

165 170 175 

ATT GTC GTT GAC CTT CGT CAG CAG AGC TTC ACC ATT GAA GGG CTG GCG 576 

lie Val Val Asp Leu Arg Gin Gin Ser Phe Thr He Glu Gly Leu Ala 

180 185 190 

GTT GGG GTT ATT CGC AAC GGC GAC TGG CTG TAA 609 

Val Gly Val lie Arg Asn Gly Asp Trp Leu 

195 200 



iS^'J®^^:10 

Gin Leu Pro Pro Leu Glu Arg Leu Thr Leu 
1 5 10 



i23?'J#-^:6 
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imcDmm-.immm 
Em 

ACAGCTGCCA CCGATTGAGA GACTTACGTT 30 
iS?'J®S^:30 

Mmmm-.immm ^ma 

TGTCGACGGT GGCTAACTCT CTGAATGCAA 30 

mom : 

mm(Dmm cdna to mRNA 

;f^g!C^^t-iB^ : CDS 
: 1 .. 1077 

ia n 

ATG AAA GCG TTA CAG CTG CCA CCG ATT GAG AGA CTT ACG TTA ACG GCC 48 
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Met Lys Ala Leu Gin Leu Pro Pro He Glu Arg Leu Thr Leu Thr Ala 
15 10 15 

AGO CAA CAA GAG GTG TTT GAT CTC ATC CGT GAT CAC ATC AGC CAG ACA 96 
Arg Gin Gin Glu Val Phe Asp Leu He Arg Asp His He Ser Gin Thr 

20 25 30 

GGT ATG CCG CCG ACG CGT GCG GAA ATC GCG CAG CGT TTG GGG TTC CGT 144 
Gly Met Pro Pro Thr Arg Ala Glu He Ala Gin Arg Leu Gly Phe Arg 

35 40 45 

TCC CCA AAC GCG GCT GAA GAA CAT CTG AAG GCG CTG GCA CGC AAA GGC 192 
Ser Pro Asn Ala Ala Glu Glu His Leu Lys Ala Leu Ala Arg Lys Gly 

50 55 60 

GTT ATT GAA ATT GTT TCC GGC GCA TCA CGC GGG ATT CGT CTG TTG CAG 240 
Val He Glu He Val Ser Gly Ala Ser Arg Gly He Arg Leu Leu Gin 
65 70 75 80 

GAA GAG GAA GAA GGG TTG CCG CTG GTA GGT CGT GTG GCT GCC GGT GAA 288 
Glu Glu Glu Glu Gly Leu Pro Leu Val Gly Arg Val Ala Ala Gly Glu 

' 85 90 95 

CCA CTT CTG GCG CAA CAG CAT ATT GAA GGT CAT TAT CAG GTC GAT CCT 336 
Pro Leu Leu Ala Gin Gin His He Glu Gly His Tyr Gin Val Asp Pro 

100 105 110 

TCC TTA TTC AAG CCG AAT GCT GAT TTC CTG CTG CGC GTC AGC GGG ATG 384 
Ser Leu Phe Lys Pro Asn Ala Asp Phe Leu Leu Arg Val Ser Gly Met 

115 120 125 

TCG ATG AAA GAT ATC GGC ATT ATG GAT GGT GAC TTG CTG GCA GTG CAT 432 
Ser Met Lys Asp lie Gly He Met Asp Gly Asp Leu Leu Ala Val His 

130 135 140 
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AAA ACT CAG GAT 
Lys Thr Gin Asp 
145 

GAC GAA GTT ACC 
Asp Glu Val Thr 



CTG TTG 
Leu Leu 

CAG CAG 
Gin Gin 

GGC GAC 
Gly Asp 
210 
GAT AGC 
Asp Ser 
225 

CTC ATA 
Leu He 



CCA GAA 
Pro Glu 
180 
AGC TTC 
Ser Phe 
195 

TGG CTG 
Trp Leu 

TCA TTG 
Ser L^u 

ACA ACT 
Thr Thr 



TCC TCT AAC GTT 
Ser Ser Asn Val 
260 

AAA ATT GAT GAT 
Lys He Asp Asp 



GTA CGT 
Val Arg 
150 
GTT AAG 
Val Lys 
165 

AAT AGC 
Asn Ser 

ACC ATT 
Thr He 

GAA TTC 
Glu Phe 

TCC TTC 
Ser Phe 
230 
CAA ACA 
Gin Thr 
245 

CAT GAT 
His Asp 

GGT AAT 
Gly Asn 



AAC GGT 
Asn Gly 

CGC CTG 
Arg Leu 

GAG TTT 
Glu Phe 

GAA GGG 
Glu Gly 
200 
GCC AAT 
Ala Asn 
215 

ACT TTC 
Thr Phe 

AAT TCT 
Asn Ser 

AAC TTC 
Asn Phe 

AAT TCA 
Asn Ser 



CAG GTC 
Gin Val 

AAA AAA 
Lys Lys 
170 
AAA CCA 
Lys Pro 
185 

CTG GCG 
Leu Ala 

TTT AAT 
Phe Asn 

ACT AAC 
Thr Asn 

CAA GCG 
Gin Ala 
250 
ATG AAT 
Met Asn 
265 

AAA CCA 
Lys Pro 



GTT GTC GCA 
Val Val Ala 
155 

CAG GGC AAT 
Gin Gly Asn 

ATT GTC GTT 
He Val Val 

GTT GGG GTT 
Val Gly Val 
205 

CAA AGT GGG 
Gin Ser Gly 

220 
AGT AGC AAC 
Ser Ser Asn 
235 

CTT TCA CAA 
Leu Ser Gin 

AAT GAA ATC 
Asn Glu He 

CTG TCA CCT 
Leu Ser Pro 



CGT ATT GAT 
Arg He Asp 
160 

AAA GTC GAA 
Lys Val Glu 
175 

GAC CTT CGT 
Asp Leu Arg 
190 

ATT CGC AAC 
He Arg Asn 

AAT ATT GCT 
Asn He Ala 

GGT CCG AAC 
Gly Pro Asn 
240 

CCA ATT GCC 
Pro He Ala 

255 
ACG GCT AGT 
Thr Ala Ser 
270 

GGT TGG ACG 
Gly Trp Thr 



480 



528 



576 



624 



672 



720 



768 



816 



864 
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275 280 285 

GAC CAA ACT GCG TAT AAC GCG TTT GGA ATC ACT ACA GGG ATG TTT AAT 912 
Asp Gin Thr Ala Tyr Asn Ala Phe Gly He Thr Thr Gly Met Phe Asn 

290 295 300 

ACC ACT ACA ATG GAT GAT GTA TAT AAC TAT CTA TTC GAT GAT GAA GAT 960 
Thr Thr Thr Met Asp Asp Val Tyr Asn Tyr Leu Phe Asp Asp Glu Asp 
305 310 315 320 

ACC CCA CCA AAC CCA AAA AAA GAG ATC TCT ATG GOT TAG CCA TAC GAT 1008 
Thr Pro Pro Asn Pro Lys Lys Glu He Ser Met Ala Tyr Pro Tyr Asp 

325 330 335 

GTT CCA GAT TAC GCT AGC TTG GGT GGT CAT ATG GCC ATG GCG GCC GCT 1056 
Val Pro Asp Tyr Ala Ser Leu Gly Gly His Met Ala Met Ala Ala Ala 

340 345 350 

CGA GTC GAC CTG CAG CCA AGC TAA 1080 
Arg Val Asp Leu Gin Pro Ser 

355 

iE^'J#-^:9 
mnoSi^ : 1152 

ia^'j^M : mm 
iioiSf : -^m 

m^icomm : cDNA to mRNA 

mm^mtB^ : CDS 
^^^m : 1 .. 1149 
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^m^:^^i.tzl5m : S 
IB ?'J 

ATG GCT AAG ATC TCT CCC GGG CTC GAG CTC ATG AAG AAG GGT ACT CAG 48 
Met Ala Lys He Ser Pro Gly Leu Glu Leu Met Lys Lys Gly Thr Gin 
15 10 15 

CGT CTA TCC CGC CTG TTC GCC GCG ATG GCC ATT GCC GGG TTC GCC AGC 96 
Arg Leu Ser Arg Leu Phe Ala Ala Met Ala lie Ala Gly Phe Ala Ser 

20 25 30 

TAG TCC ATG GCC GCC GAC ACC ATC AAG ATC GCC CTG GCT GGC CCG GTC 144 
Tyr Ser Met Ala Ala Asp Thr He Lys He Ala Leu Ala Gly Pro Val 

35 40 45 

ACC GGT CCG GTA GCC CAG TAC GGC GAC ATG CAG CGC GCC GGT GCG CTG 192 
Thr Gly Pro Val Ala Gin Tyr Gly Asp Met Gin Arg Ala Gly Ala Leu 

50 55 60 

ATG GCA ATC GAA CAG ATC AAC AAG GCA GGC GGC GTG AAC GGC GCG CAA 240 
Met Ala He Glu Gin He Asn Lys Ala Gly Gly Val Asn Gly Ala Gin 
65 ' 70 75 80 

CTC GAA GGC GTG ATC TAC GAC GAC GCC TGC GAT CCC AAG CAG GCC GTG 288 
Leu Glu Gly Val He Tyr Asp Asp Ala Cys Asp Pro Lys Gin Ala Val 

85 90 95 

GCG GTC GCC AAC AAG GTG GTC AAC GAC GGC GTC AAG TTC GTG GTC GGT 336 
Ala Val Ala Asn Lys Val Val Asn Asp Gly Val Lys Phe Val Val Gly 

100 105 110 

CAT GTC TGC TCC AGC TCC ACC CAA CCC GCC ACC GAC ATC TAC GAA GAC 384 
His Val Cys Ser Ser Ser Thr Gin Pro Ala Thr Asp He Tyr Glu Asp 

115 120 125 
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GAA GGC GTG CTG ATG ATC ACC CCG TCG GCC ACC GCC CCG GAA ATC ACC 432 
Glu Gly Val Leu Met He Thr Pro Ser Ala Thr Ala Pro Glu He Thr 

130 135 140 

TCG CGC GGC TAC AAG CTG ATC TTC CGC ACC ATC GGC CTG GAC AAC ATG 480 
Ser Arg Gly Tyr Lys Leu He Phe Arg Thr lie Gly Leu Asp Asn Met 
145 150 155 160 

CAG GGC CCG GTG GCC GGC AAG TTC ATC GCC GAA CGC TAC AAG GAC AAG 528 
Gin Gly Pro Val Ala Gly Lys Phe lie Ala Glu Arg Tyr Lys Asp Lys 

165 170 175 

ACC ATC GCG GTA CTG CAC GAC AAG CAG CAG TAC GGC GAA GGC ATC GCC 576 
Thr He Ala Val Leu His Asp Lys Gin Gin Tyr Gly Glu Gly He Ala 

180 185 190 

ACC GAG GTG AAG AAG ACC GTG GAA GAC GCC GGC ATC AAG GTT GCC GTC 624 
Thr Glu Val Lys Lys Thr Val Glu Asp Ala Gly He Lys Val Ala- Val 

195 200 205 

TTC GAA GGC CTG AAC GCC GGC GAC AAG GAC TTC AAC GCG CTG ATC AGC 672 
Phe Glu Gly Le'u Asn Ala Gly Asp Lys Asp Phe Asn Ala Leu He Ser 

210 215 220 

AAG CTG AAG AAA GCC GGC GTG CAG TTC GTC TAC TTC GGC GGC TAC CAC 720 
Lys Leu Lys Lys Ala Gly Val Gin Phe Val Tyr Phe Gly Gly Tyr His 
225 230 235 240 

CCA GAA ATG GGC CTG CTG CTG CGC CAG GCC AAG CAG GCC GGG CTG GAC 768 
Pro Glu Met Gly Leu Leu Leu Arg Gin Ala Lys Gin Ala Gly Leu Asp 

245 250 255 

GCG CGC TTC ATG GGC CCG GAA GGG GTC GGC AAC AGC GAA ATC ACC GCG 816 
Ala Arg Phe Met Gly Pro Glu Gly Val Gly Asn Ser Glu He Thr Ala 
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260 265 270 

ATC GCC GGC GAC GCT TCG GAA GGC ATG CTG GCG ACC CTG CCG CGC GCC 864 
He Ala Gly Asp Ala Ser Glu Gly Met Leu Ala Thr Leu Pro Arg Ala 

275 280 285 

TTC GAG CAG GAT CCG AAG AAC AAG GCC CTG ATC GAC GCC TTC AAG GCG 912 
Phe Glu Gin Asp Pro Lys Asn Lys Ala Leu lie Asp Ala Phe Lys Ala 

290 295 300 

AAG AAC CAG GAT CCG AGC GGC ATC TTC GTC CTG CCC GCC TAC TCC GCG 960 
Lys Asn Gin Asp Pro Ser Gly He Phe Val Leu Pro Ala Tyr Ser Ala 
305 310 315 320 

GTC ACA GTG ATC GCC AAG GGC ATC GAG AAA GCC GGC GAG GCC GAT CCG 1008 
Val Thr Val He Ala Lys Gly He Glu Lys Ala Gly Glu Ala Asp Pro 

325 330 335 

GAG AAG GTC GCC GAG GCC CTG CGC GCC AAC ACC TTC GAG ACT CCC ACC 1056 
Glu Lys Val Ala Glu Ala Leu Arg Ala Asn Thr Phe Glu Thr Pro Thr 

340 345 350 

GGG AAC CTC GGG TTC GAC GAG AAG GGC GAC CTG AAG AAC TTC GAC TTC 1104 
Gly Asn Leu Gly Phe Asp Glu Lys Gly Asp Leu Lys Asn Phe Asp Phe 

355 360 365 

ACC GTC TAC GAG TGG CAC AAG GAC GCC ACC CGG ACC GAG GTC AAG 1149 
Thr Val Tyr Glu Trp His Lys Asp Ala Thr Arg Thr Glu Val Lys 

370 375 380 

TAA 1152 



ie^ij«^:10 
E?iJ®S^:12 
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Ser Glu Pro Pro Lys Lys Lys Arg Lys Val Glu Thr 
1 5 10 

iE?iJ#^:ll 

CTAGCGAGCC TCCAAAAAAG AAGAGAAAGG TCGAAAC 37 

m^KDrnm-McD^m ^»a 

GCTCGGAGGT TTTTTCTTCT CTTTCCAGCT TTGGTAC 37 
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ra©:S^:419 
iH^iJOM^:genoiDic DNA 

TCGACTGCTG TATATAAAAC CAGTGGTTAT ATGTACAGTA CTGCTGTATA TAAAACCAGT 60 

GGTTATATGT ACAGTACGTC GAGGGAATCA AATTAACAAC CATAGGATGA TAATGCGATT 120 

AGTTTTTTAG CCTTATTTCT GGGGTAATTA ATCAGCGAAG CGATGATTTT TGATCTATTA 180 

ACAGATATAT AAATGCAAAA ACTGCATAAC CACTTTAACT AATACTTTCA ACATTTTCGG 240 

TTTGTATTAC TTCTTATTCA AATGTAATAA AAGTATCAAC AAAAAATTGT TAATATACCT 300 

CTATACTTTA ACGTCAAGGA GAAAAAACTA TAATGACTAA ATCTCATTCA GAAGAAGTGA 360 

TTGTACCTGA GTTCAATTCT AGCGCAAAGG AATTACCAAG ACCATTGGCC GAAAAGTGC 419 

ia^!l#^:14 
iE?'J®:l^:12 

AATTGACCAC CC 12 



iB^'J#-^:15 
iB?'J©:S$:12 
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CTGGTGGGTT AA 

ia?iJ®:l^:25 

CTAGCTTGGG TGGAATTCAT ATGGC 

imcDmm-.immm ^«a 
la^ij 

GAACCCACCT TAAGTATACG GTAC 
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CTGCATGCAC C 
iB5^'JS-^:19 

ATGGACGTAC GTGG 

CTATTCGATG ATGAAGATAC CCCACCAAAC CC 
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11 



14 



i2^'JS^:21 
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GAAATTCGCC CGGAATTAGC TTGGCTGCAG 

iB?'J#^:22 

iB?'J®M$:32 

iH^iJ®32:M 

imomm-McDmrn. 

CTATTCGATG ATGAAGATAC CCCACCAAAC CC 
: 23 

iH?'JCDft^:30 

iS^'J®Mli:'tecD^^^ ^«A 
GAAATTCGCC CGGAATTAGC TTGGCTGCAG 
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: 24 

ie?!J®ft$:32 

TTTCAATTGG AATGGACGAA CTGTTCCCCC TC 

i2^iJ#-^ : 25 
iB^'JcDfi$:35 

GCGCAGCGAG TCAGTGAGCG AGGAAGCGGA AGAGG 
: 26 

i23?'J®ft^:35 

TTTGAATTCT AATGATGTTC TCGGGTTTCA ACGCG 
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1. mmim^^Lu\,^m'^m^^^-\'t^MhtmmAt(Dm^m\^. m 
3. ^mm^mLtjix^^w^m^tK ^m^iTi/'/tJw iexk^>^^^n. ga 

?'J{3^mLfcGALliifE^®7-0^-^-$I^T"$)?)s 1 ti3-i4©;^^o 

A=&MT^:ii:^it%Si[i:1-§^ mmm^^t^^r^ K^=i- K-ri)DNAcD# 
8. ^mm^^ Lrj:\,^m'^m^t\ m^m^i^^'i-JK LexA^>^-?^M^ GA 
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1 4 . m^Wn'y^'±}immm^ : 5 (isBic©^ ^ ^ M^'JA^^j'Siij'^r^^- 
1 6 . a^^Ttg^WU?&:V^te¥S^/5)^ M^^^f DNAl£i§r K^^ 
*>J;t>'fe¥rSt4'fbK^'i'>^^tfit^^>^'?^®T*-5. 11*111 5tiB®0^ 
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5944 bp 



<ColE1 ori 



TADHI 
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Pvull 2090 
Hpa\ 21 1 6 
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